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(57) ABSTRACT 

A helmet, Which includes an injection molded shell having an 
inner surface and an outer surface, the injection molded shell 
including a ?rst main body portion and a second main body 
portion, Wherein the ?rst and second main body portions are 
formed of a ?rst material; and a ?rst molded hinge portion 
formed intermediate the ?rst and second main body portions, 
the molded hinge portion adapted to alloW the ?rst main body 
portion and the second main body portion to move relative to 
each other. 
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PROTECTIVE HELMET 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] Embodiments of the present invention generally 
relate to a protective helmet. 

[0003] 2. BackgroundArt 
[0004] Participants in sports involving contact With other 
players or objects are particularly susceptible to head and 
brain injuries. It is Well knoWn to use various types of protec 
tive headgear during participation in these sporting activities 
to prevent or limit injuries. The amount of protection afforded 
by headgear is determined by many factors, including the ?t 
of the headgear on the user’s head and the type, location, and 
amount of padding used in the headgear. 

[0005] Furthermore, players of different sports require 
various degrees of protection from headgear depending on the 
amount of head impact commonly encountered in the sport. 
In sports such as American football, Where violent head to 
head or head to ground contact is commonplace, the ideal 
headgear has a substantial amount of padding and is formed 
of a substantially rigid shell so as to provide maximum pro 
tection to the athlete. In sports involving someWhat loWer 
impact forces to the head, such as hockey, the ideal headgear 
is more closely tailored to the shape of the user’s head While 
still providing su?icient protection. 
[0006] To achieve a tailored ?t, it is Well knoWn to construct 
hockey helmets With separate front and back pieces. This 
construction alloWs for a degree of custom ?tting, but results 
in a helmet that is adjustable only along one axis. Other 
helmet constructions utiliZe adjustable liner systems. While 
these systems improve the ?t of the helmet, the siZe of the 
helmet shell itself is not adjustable. This results in a helmet 
With a shell that is unnecessarily bulky. Thus, there is a need 
for a helmet that alloWs for an improved ?t to the head of an 
athlete. 

[0007] There is also a need for a helmet With a shell that 
alloWs for an improved ?t While at the same time offering an 
adjustable amount of padding. In?atable articles of manufac 
ture or bladders for use in in?atable articles of manufacture 
have been knoWn for decades. Such articles of manufacture 
include in?atable air mattresses and pilloWs, in?atable life 
preservers and rafts, and athletic equipment. In the ?eld of 
athletic equipment, in?atable bladders have been incorpo 
rated in the interior of balls (e.g., basketballs, footballs, soc 
cer balls, etc.), as Well as in articles of protective apparel, 
gloves, chest protectors and footWear. 
[0008] US. application Ser. No. 10/887,927 ?led on Jul. 
12, 2004 (and published as US. Published Patent Application 
No. 20050028404-A1 on Feb. 10, 2005), the disclosure of 
Which is incorporated herein by reference in its entirety, dis 
closes a shoe having an in?atable bladder. Other pumps and 
valves, suitable for use, among other things, With in?atable 
bladders for helmets, are disclosed in US. Pat. Nos. 5,113, 
599, 5,074,765 and 5,144,708, the disclosures of Which are 
incorporated herein by reference in their entirety. 
[0009] In?atable bladders have also been incorporated into 
protective helmets. HoWever, these helmets are bulky and not 
Well adapted to sports Where a helmet With a more tailored ?t 
is required. Accordingly, there is a need in the art to have a 
lightWeight protective helmet that is able to provide a custom 
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?t to an individual user While at the same time providing an 
adequate amount of cushioning. 

BRIEF SUMMARY OF THE INVENTION 

[0010] Applicant has developed an innovative protective 
helmet, comprising: an injection molded shell having an inner 
surface and an outer surface, the injection molded shell com 
prising: a ?rst main body portion and a second main body 
portion, Wherein the ?rst and second main body portions are 
formed of a ?rst material; and a ?rst molded hinge portion 
formed intermediate the ?rst and second main body portions, 
the molded hinge portion adapted to alloW the ?rst main body 
portion and the second main body portion to move relative to 
each other. 
[0011] Applicant has further developed an innovative hel 
met, comprising: an injection molded shell having an inner 
surface and an outer surface, the injection molded shell com 
prising: a left portion; a right portion; and a center portion 
disposed intermediate the left portion and the right portion; a 
?rst molded hinge portion integrally formed intermediate the 
left portion and the center portion, Wherein the ?rst molded 
hinge portion is adapted to alloW the left portion and the 
center portion to move relative to each other; and a second 
molded hinge portion integrally formed intermediate the right 
portion and the center portion, Wherein the second molded 
hinge portion is adapted to alloW the right portion and the 
center portion to move relative to each other. 
[0012] Applicant has developed an innovative helmet com 
prising: a dual-injected shell having a plurality of sections, 
Wherein each section has an exterior surface and an interior 
surface, the dual-injected shell comprising: a molded hinge 
formed in the shell, the molded hinge alloWing at least tWo of 
the sections to move relative to each other; an in?atable 
bladder af?xed to a portion of the interior surface, and an 
in?ation mechanism ?uidly connected to the in?atable blad 
der. 
[0013] Applicant has developed a helmet comprising: a 
dual-injected shell having a plurality of sections, the dual 
injected shell comprising: an over-molded bumper, and a 
molded hinge, Wherein the molded hinge alloWs tWo or more 
of the sections to move relative to each other; Wherein at least 
tWo of the molded hinge, the over-molded bumper, and the 
sections are formed of differently colored materials. 

BRIEF DESCRIPTION OF THE 
DRAWINGS/FIGURES 

[0014] The accompanying draWings, Which are incorpo 
rated herein and form a part of the speci?cation, illustrate the 
present invention and, together With the description, further 
serve to explain the principles of the invention and to enable 
a person skilled in the pertinent art to make and use the 
invention. 
[0015] FIG. 1 is a right side plan vieW of a dual-injected 
helmet With molded hinges, over-molded bumpers, and an 
on-board pump for use in in?ating a bladder serving as a 
helmet liner according to an embodiment of the present 
invention. 
[0016] FIG. 2 is a rear plan vieW ofthe helmet of FIG. 1. 
[0017] FIG. 3 is a left side plan vieW of a helmet according 
to a second embodiment of the present invention. 
[0018] FIG. 4 is a left side plan vieW of a helmet according 
to a third embodiment of the present invention. 
[0019] FIG. 5 is a rear plan vieW ofthe helmet of FIG. 4. 



US 2009/0151056 A1 

[0020] FIG. 6 is a front plan vieW of the helmet of FIG. 4. 
[0021] FIG. 7 is a cross section of a molded hinge according 
to one embodiment of the present invention. 
[0022] FIG. 8 is a cross section of an over-molded bumper 
according to one embodiment of the present invention. 
[0023] FIG. 9 is a cross section of a helmet and bladder 
system according to one embodiment of the present inven 
tion. 
[0024] FIG. 10 is a perspective vieW of an impact liner and 
associated bladder system according to an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0025] The present invention Will noW be described in 
detail With reference to embodiments thereof as illustrated in 
the accompanying draWings. In the folloWing description, 
numerous speci?c details are set forth in order to provide a 
thorough understanding of the present invention. It Will be 
apparent, hoWever, to one skilled in the art, that the present 
invention may be practiced Without some or all of these spe 
ci?c details. In other instances, Well knoWn process steps 
have not been described in detail in order not to unnecessarily 
obscure the present invention. 
[0026] The present invention is directed to a protective 
helmet, particularly a helmet designed for use in sports Where 
a streamlined helmet is desirable, such as ice hockey or the 
like. FIG. 1 is a right side plan vieW of a dual-inj ection molded 
helmet shell 100. The left and right sides of helmet shell 100 
are generally symmetrical. Thus, it is understood that the left 
side (not shoWn) of helmet shell 100 is generally a mirror 
image of FIG. 1. 
[0027] Helmet shell 100 includes a front section 110 and a 
rear section 120 joined together. In one embodiment, front 
section 110 and rear section 120 are joined by a screW and 
post combination. As Would be apparent to one of skill in the 
art, front section 110 and rear section 120 could also be joined 
by other methods such as riveting. In a preferred embodiment, 
helmet shell 100 is formed of HDPE (high density polyeth 
ylene). HoWever, helmet shell 100 could also be formed of a 
variety of high impact resins suitable for use in protective 
headgear. The left and right sides of helmet shell 100 are 
generally symmetrical. Alternatively, helmet 100 could be 
formed of more than tWo sections or could be formed as a 
single unit. Helmet shell 100 comprises a plurality of molded 
hinges 130 formed by a process of dual-injection molding or 
co-molding. Molded hinges 130 can be located in a variety of 
areas on a helmet shell to improve the ?t of the shell on the 
head of a user. For example, in the embodiment shoWn in FIG. 
1, front section 110 comprises a molded hinge 130 located 
intermediate the main portion of front section 110 and a 
temple ?ange 112. Molded hinge 130 alloWs temple ?ange 
112 to pivot relative to the main portion of front section 110 to 
improve the ?t of the helmet to a user’s head. 
[0028] As shoWn in FIG. 1, helmet shell 100 may also 
comprise molded hinges 130 located on rear section 120 of 
helmet shell 100. In the embodiment shoWn in FIG. 1, rear 
section 120 is provided With a molded hinge 130 that begins 
on a forWard upper portion 122 of rear section 120 at a 
location proximal to front section 110 and extends generally 
to a loWer rear portion 124 of rear section 120. An identical 
molded hinge 130 extends doWn the left side (not shoWn) of 
rear section 120 of helmet shell 100. FIG. 7 shoWs a cross 
section of one embodiment of a molded hinge according to an 
embodiment of the present invention. In embodiments of the 
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present invention, molded hinges 130 are formed by a process 
of dual-inj ection or co-molding. 
[0029] Helmet shell 100 may also comprise a ?ex Zone 150 
located on the loWer-most perimeter of loWer rear portion 124 
of rear section 120. Flex Zone 150 is designed to contact the 
user’s neck When the helmet is Worn, thereby providing an 
improved ?t and increased comfort. 
[0030] Helmet shell 100 may also comprise one or more 
bumpers 140. Over-molded bumpers 140 provide impact 
attenuation or vibration control When the helmet collides With 
an object. Over-molded bumpers 140 can be formed in a 
variety of locations on helmet shell 100, but are preferably 
placed in locations Where collisions are most common or 
Where substantial vibration is experienced folloWing a colli 
sion. FIGS. 1-6 illustrate several embodiments that demon 
strate locations for molded hinges and over molded bumpers. 
For example, as shoWn in FIG. 1, helmet shell 100 may 
comprise an over-molded bumper extending from a right rear 
portion 114 of front section 110 to a right front portion 116 of 
front section 110. An additional over-molded bumper 140 
may be located on an upper front portion 118 of front section 
110. FIG. 8 shoWs a cross section of an over-molded bumper 
according to an embodiment of the present invention. In a 
preferred embodiment, bumpers 140 are over-molded onto a 
separately molded helmet shell. Alternatively, bumpers 140 
could be formed on helmet shell 100 by dual-injection or 
co-molding, or could be applied to helmet shell 100 after 
molding is completed. 
[0031] Helmet shell 100 may also comprise one or more 
over-molded bumpers 140 on rear section 120. For example, 
as shoWn in FIG. 1, an over-molded bumper may be provided 
on rear section 120 extending generally from a upper front 
portion 122 to a loWer right portion 126. 
[0032] Molded hinges 130, over-molded bumpers 140, and 
?ex Zone 150 may each be formed from a different material, 
or may each be formed of the same material, but With differ 
ing hardness or stiffness. Similarly, front section 110 and rear 
section 120 may each be formed of different materials, and 
may be formed of different materials than one or more of 
molded hinges 130, over-molded bumpers 140, and ?ex Zone 
150. In addition, each component of helmet shell 100 could be 
formed of materials having different colors, or of the same 
material With different colors, to achieve a desired aesthetic 
effect. 
[0033] Helmet shell 100 may also be provided With one or 
more ventilation apertures 160 Which alloW air to pass 
through the shell. FIG. 1 shoWs a plurality of ventilation 
apertures 160 located generally at a right front portion 116 of 
front section 110. In addition, as shoWn in FIG. 2, helmet shell 
100 may have a plurality of ventilation apertures 160 on a 
center portion of rear section 120. 
[0034] Helmet shell 100 may also have an in?atable blad 
der provided on the interior of front section 110 and rear 
section 120. As shoWn in FIGS. 1 and 2, an on-board manu 
ally operated in?ation mechanism 410 may be included as 
means for in?ating the bladder. As further shoWn in FIGS. 1 
and 2, in?ation mechanism 41 0 may be provided on the loWer 
rear portion 124 of rear section 120. It is understood that 
in?ation mechanism 410 could also be located at other posi 
tions on helmet shell 100. 

[0035] FIG. 2 is a rear plan vieW of helmet shell 100 accord 
ing to an embodiment of the present invention. As apparent 
from FIG. 2, rear section 120 of helmet shell 100 comprises a 
left side 125, a center channel 127, and a right side 129. 
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Center channel 127 begins at the top of rear section 120 at a 
location proximal to the intersection of rear section 120 and 
front section 110 and extends to ?ex Zone 150 following the 
contour of a user’s head. Center channel 127 includes side 
Walls 128 that extend generally in a perpendicular direction 
from the base of center channel 127 to molded hinges 130. 
Molded hinges 130 de?ne the boundaries betWeen center 
channel 127 and left and right sides 125 and 129. Ventilation 
apertures 160 may be provided on sideWalls 128, as shoWn in 
FIG. 2. Ventilation apertures could also be placed at other 
locations on helmet shell 100 to aid in cooling the head of a 
user and decreasing the Weight of the helmet. In an alternative 
embodiment, helmet shell 100 could also be formed With no 
center. 

[0036] Molded hinges and over-molded bumpers can be 
located at various positions on a helmet in order to achieve the 
desired ?t to a Wearer’s head and collision protection. FIG. 3 
demonstrates one of the many possible con?gurations of 
over-molded bumpers and molded hinges on a helmet. Hel 
met 200 has a molded hinge extending from the left side of 
upper front portion 222 of rear section 220 to the croWn region 
of rear section 220, and then Wrapping back to the right side 
of upper front portion 222. Over-molded bumpers are pro 
vided in several locations on front section 210 in order to 
absorb impact during collisions. 
[0037] FIGS. 3-6 depict another embodiment of a helmet of 
the present invention. As shoWn in FIGS. 4 and 6, tWo over 
molded bumpers 340 extend from the left front portion 317 to 
the right front portion 316 of front section 310. Over-molded 
bumpers 340 are also provided directly above temple ?anges 
312 on each side of helmet 300. Molded hinges 330 are 
located on rear section 320 of helmet shell 300. As shoWn in 
FIG. 5, rear section 320 is provided With a molded hinge 330 
that begins on a forWard upper portion 322 of rear section 320 
at a location proximal to front section 310 and extends to a 
loWer rear portion 324 of rear section 320. An identical 
molded hinge 330 extends doWn the left side of rear section 
320 of helmet shell 100. Flex Zone 350 is located on the 
loWer-most perimeter of loWer rearportion 324 of rear section 
320. Flex Zone 350 is designed to contact the user’s neck 
When the helmet is Worn, thereby providing improved ?t and 
increased comfort. 
[0038] FIG. 5 also shoWs an alternate location for in?ation 
mechanism 410. As Would be apparent to one of skill in the 
art, in?ation mechanism 410 can be located in a variety of 
positions on a helmet shell of the present invention. 

[0039] FIG. 9 shoWs a cross section of a helmet according 
to an embodiment of the present invention. The helmet com 
prises a helmet shell 100 With an in?atable device 400 
coupled thereto. As shoWn in FIGS. 9 and 10, in?atable 
device 400 includes an in?ation mechanism 410, one or more 
in?atable bladders 420, and ?uid release mechanism 430. In 
one embodiment, the in?ation mechanism 410 and the ?uid 
release mechanism 430 may be combined. Bladder 420 is 
disposed on the interior of helmet shell 100 and is in ?uid 
communication With in?ation/release mechanism 410. As 
shoWn in FIG. 9, additional layers, such as impact liner 500 
and comfort liner 600, may be provided on the interior of 
helmet shell 100 to provide additional cushioning. In the 
embodiments shoWn in FIGS. 9 and 10, impact liner 500 is 
formed With one or more hinges 530 Which alloW certain 
areas of the impact liner to move relative to the impact liner as 
a Whole. Hinges 530 may be formed from traditional hinging 
methods or molded hinges. 
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[0040] In?atable device 400 is shoWn in further detail in 
FIG. 10. In order for a user to customiZe the amount of air in 
the bladder, bladder 420 is in communication With an in?ation 
mechanism 410. In the embodiments shoWn in FIGS. 1, 5, 9 
and 10, in?ation mechanism 410 is located in the rear section 
of helmet a helmet shell. HoWever, in alternate embodiments, 
in?ation mechanism 410 may be located on a side of helmet 
shell 100 or any other area of the helmet, as Would be apparent 
to one skilled in the relevant art. Bladder 420 comprises one 
or more air pockets 440 connected by one or more air chan 
nels 450. In a preferred embodiment, air channels 450 are 
located in one or more depressions 510 in impact liner 500 to 
alloW a secure ?t in helmet shell 100. Air pockets 440 are 
preferably located on movable portions 520 of impact liner 
500. Increasing pressure is applied to movable portions 520 as 
air pockets 440 are in?ated and thereby push against the 
interior of helmet shell 100. This pressure forces movable 
portions 520 closer to a user’s head in key areas to provide a 
customiZed ?t. In the embodiment shoWn in FIG. 1 0, movable 
portions 520 and air pockets 440 are positioned beneath hel 
met shell 100 at locations corresponding to loWer rear portion 
124 and right rear portion 114, With reference to the embodi 
ment shoWn in FIG. 1. As Would be apparent, movable por 
tions 520 and air pockets 440 could be located in alternate 
areas under helmet shell 100 to achieve the desired ?t. In 
addition, in?atable device 400 could be used With a tradi 
tional impact liner Without movable portions. 
[0041] A variety of different in?ation mechanisms can be 
utiliZed in embodiments of the present invention. The in?a 
tion mechanism may be a simple latex bulb Which is physi 
cally attached to the helmet. Alternatively, the in?ation 
mechanism may be a molded plastic chamber, or may be a 
hand held pump such as one Which utiliZes CO2 gas to in?ate 
a bladder. 

[0042] Preferably, the in?ation mechanism is small, light 
Weight, and provides a su?icient volume of air such that little 
effort is needed for adequate in?ation. For example, U.S. Pat. 
No. 5,987,779, Which is incorporated by reference, describes 
an in?ation mechanism comprising a bulb (of various shapes) 
With a one-Way check valve. When the bulb is compressed air 
Within the bulb is forced into the desired region. As the bulb is 
released, the check valve opens because of the pressure void 
in the bulb, alloWing ambient air to enter the bulb. 
[0043] Another in?ation mechanism, also described in Us. 
Pat. No. 5,987,779, incorporated herein by reference, is a bulb 
having a hole Which acts as a one-Way valve. A ?nger can be 
placed over the hole in the bulb upon compression. Therefore, 
the air is not permitted to escape through the hole and is 
forced into the desired location. When the ?nger is removed, 
ambient air is alloWed to enter through the hole. An in?ation 
mechanism having collapsible Walls in order to displace a 
greater volume of air may be preferred. A similar in?ation 
mechanism may include a temporarily collapsible foam 
insert. This foam insert ensures that When the bulb is released, 
the bulb expands to the natural volume of the foam insert 
draWing in air to ?ll that volume. A preferred foam is a 
polyurethane, such as the 4.25 4.79 pound per cubic foot 
polyether polyurethane foam, part number FS-170-450TN, 
available from Woodbridge Foam Fabricating, 1120-T Judd 
Rd., Chattanooga, Tenn., 37406. 
[0044] Us. Pat. No. 6,287,225, incorporated herein by ref 
erence, describes another type of on-board in?ation mecha 
nism suitable for the present invention. Yet another type of 
on-board in?ation mechanism, Wherein the in?ation mecha 
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nism is formed from an isolated portion of the bladder, is 
disclosed in US. Pat. No. 7,047,670, incorporated herein by 
reference. One skilled in the art can appreciate that a variety 
of in?ation mechanisms are suitable for the present invention. 
In addition, any in?ation mechanism is appropriate for use 
With any embodiments of the present invention. 

[0045] These in?ation mechanisms all require a one-Way 
valve be placed betWeen the in?ation mechanism and the 
bladder, so that once air enters the system it may not travel 
backwards into the in?ation mechanism. Various types of 
one-Way valves are suitable for use in conjunction With the 
various in?ation mechanisms of the present invention. Pref 
erably, the valve Will be relatively small and ?at for less 
bulkiness. US. Pat. No. 5,144,708 to Pekar, incorporated 
herein by reference, describes a valve suitable for the present 
invention. The patent describes a valve formed betWeen ther 
moplastic sheets. The valve described in the Pekar patent 
alloWs for simple construction techniques to be used Whereby 
the valve can be built into the system at the same time the 
bladder is being Welded. One skilled in the art Would under 
stand that a variety of suitable valves are contemplated in the 
present invention. 
[0046] The one-Way valve provides a method to avoid over 
in?ation of the system. In particular, if the pressure in the 
bladder is equal to the pressure exerted by the in?ation 
mechanism, no additional air Will be alloWed to enter the 
system. In fact, When an equilibrium is reached betWeen the 
pressure in the bladder and the pressure of the compressed 
in?ation mechanism, the one-Way valve Which opens to alloW 
air movement from the in?ation mechanism to the bladder 
420 may remain closed. Even if this valve does open, no more 
air Will enter the system. Further, one skilled in the art can 
design an in?ation mechanism to have a certain pressure 
output to limit the amount of air that can be pumped into 
bladder 420. Any one-Way valve Will provide a similar effect, 
as Would be knoWn to one skilled in the art. In addition, any 
one-Way valve Would be appropriate for use in any embodi 
ments of the present invention. 

[0047] In one embodiment of the present invention, as 
shoWn in FIG. 10, ?uid release mechanism 430 is a de?ation 
valve. The particular de?ation valve in FIG. 10 is a release 
valve. Fluid release mechanism 430 is ?uidly connected to 
bladder 420 and alloWs the user to personally adjust the 
amount of air inserted into bladder 420, particularly if the 
preferred comfort level is less than the pressure limits other 
Wise provided by the bladder. The release valve can comprise 
any type of release valve. One type of release valve is the 
plunger-type described in US. Pat. No. 5,987,779, incorpo 
rated herein by reference, Wherein the air is released upon 
depression of a plunger Which pushes a seal aWay from the 
Wall of the bladder alloWing air to escape. In particular, a 
release valve may have a spring Which biases a plunger in a 
closed position. A ?ange around the periphery of the plunger 
can keep air from escaping betWeen the plunger and a release 
?tting because the ?ange is biased in the closed position and 
in contact With the release ?tting. To release air from bladder 
420, the plunger is depressed by the user. Air then escapes 
around the stem of the plunger. This type of release valve is 
mechanically simple and light Weight. The components of a 
release valve may be made out of a number of different 
materials including plastic or metal. Any release valve is 
appropriate for use in any embodiment of the present inven 
tion. 

Jun. 18, 2009 

[0048] FIG. 10 shoWs one possible location of?uid release 
mechanism 430 on helmet shell 100. HoWever ?uid release 
mechanism 430 may be positioned in any number of different 
locations provided that it is ?uidly connected With bladder 
420, as Would be apparent to one skilled in the relevant art. 
Additionally, helmet shell 100 may include more than one 
?uid release mechanism 430. 
[0049] As an alternative, ?uid release mechanism 430 may 
also be a check valve, orbloW off valve, Which Will open When 
the pressure in bladder 420 is at or greater than a predeter 
mined level. In each of these situations, bladder 420 Will not 
in?ate over a certain amount no matter hoW much a user 

attempts to in?ate the helmet. 
[0050] One type of check valve has a spring holding a 
movable seating member against an opening in the bladder. 
When the pressure from the air inside the bladder causes a 
greater pres sure on the movable seating member in one direc 
tion than the spring causes in the other direction, the movable 
seating member moves aWay from the opening alloWing air to 
escape the bladder. Another type of check valve is an umbrella 
valve, such as the VA-3497 Umbrella Check Valve (Part No. 
VLl682-l04) made of Silicone VLl00lMl2 and commer 
cially available from Vernay Laboratories, Inc. (YelloW 
Springs, Ohio, USA). In addition, any other check valve is 
appropriate for use in the present invention, as Would be 
apparent to one skilled in the art. Further, any check valve 
Would be appropriate for use in any of embodiments of the 
present invention. 
[0051] In another embodiment, ?uid release mechanism 
430 may be an adjustable check valve Wherein a user can 
adjust the pressure at Which a valve is released. An adjustable 
check valve has the added bene?t of being set to an individu 
ally preferred pressure rather than a factory predetermined 
pressure. An adjustable check valve may be similar to the 
spring and movable seating member con?guration described 
in the preceding paragraph. To make it adjustable, hoWever, 
the valve may have a mechanism for increasing or decreasing 
the tension in the spring, such that more or less air pressure, 
respectively, Would be required to overcome the force of the 
spring and move the movable seating member aWay from the 
opening in the bladder. HoWever, any type of adjustable check 
valve is appropriate for use in the present invention, as Would 
be apparent to one skilled in the art, and any adjustable check 
valve Would be appropriate for use in any embodiment of the 
present invention. 
[0052] Bladder 420 may include more than one type of ?uid 
release mechanism 430. For example, bladder 420 may 
include both a check valve and a release valve. Alternatively, 
bladder 420 may contain a ?uid release mechanism 430 
Which is a combination release valve and check valve. This 
type ofvalve is described in detail in US. Pat. No. 7,047,670. 
[0053] In another embodiment, small perforations may be 
formed in the bladder to alloW air to naturally diffuse through 
the bladder When a predetermined pressure is reached. The 
material used to make bladder 420 may be of a ?exible mate 
rial such that these perforations Will generally remain closed. 
If the pressure in the bladder becomes greater than a prede 
termined pressure the force on the sides of the bladder Will 
open the perforation and air Will escape. When the pressure in 
bladder 420 is less than this predetermined pressure, air Will 
escape very sloWly, if at all, from these perforations. Any 
embodiment of a bladder of the present invention may also 
have these perforations for controlling the amount of air 
Within the bladder. 
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[0054] As noted elsewhere, these example embodiments 
have been described for illustrative purposes only, and are not 
limiting. Other embodiments are possible and are covered by 
the methods and systems described herein. Such embodi 
ments Will be apparent to persons skilled in the relevant art(s) 
based on the teachings contained herein. Thus, the breadth 
and scope of the methods and systems described herein 
should not be limited by any of the above-described exem 
plary embodiments, but should be de?ned only in accordance 
With the following claims and their equivalents 

What is claimed is: 
1. A helmet, comprising: 
an injection molded shell having an inner surface and an 

outer surface, said injection molded shell comprising: 
a ?rst main body portion and a second main body por 

tion, Wherein said ?rst and second main body portions 
are formed of a ?rst material; and 

a ?rst molded hinge portion formed intermediate said 
?rst and second main body portions, said molded 
hinge portion adapted to alloW said ?rst main body 
portion and said second main body portion to move 
relative to each other. 

2. The helmet of claim 1, Wherein said ?rst material is 
expanded poly propylene. 

3. The helmet of claim 1, Wherein said ?rst material is high 
density polyethylene. 

4. The helmet of claim 1, Wherein said hinge portion is 
formed of a second material, and Wherein said ?rst material 
and said second material are different types of material. 

5. The helmet of claim 4, Wherein said second material is 
more ?exible than said ?rst material. 

6. The helmet of claim 1, Wherein said ?rst and second 
main body portions are thicker than said molded hinge por 
tion. 

7. The helmet of claim 4, Wherein said ?rst material is a 
different color than said second material. 

8. The helmet of claim 1, Wherein said molded hinge por 
tion is formed of said ?rst material. 

9. The helmet of claim 8, Wherein said ?rst and second 
main body portions have greater stiffness than said molded 
hinge portion. 

10. The helmet of claim 8, Wherein said molded hinge 
portion is a different color than said ?rst and second main 
body portions. 

11. The helmet of claim 1, Wherein at least tWo of said 
molded hinge portion, said ?rst main body portion, and said 
second main body portion are differently colored. 

12. The helmet of claim 1, further comprising: 
an over-molded bumper provided on at least one of said 

?rst and second main body portions. 
13. The helmet of claim 12, Wherein said over-molded 

bumper is formed of a second material, and Wherein said ?rst 
and second materials are different types of materials. 

14. The helmet of claim 13, Wherein said ?rst material has 
a different hardness than said second material. 

15. The helmet of claim 16, Wherein said over-molded 
bumper has a different hardness than said ?rst and second 
main body portions. 
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16. The helmet of claim 12, Wherein at least tWo of said ?rst 
main body portion, said second main body portion, said 
molded hinge portion, and said over-molded bumper are dif 
ferently colored. 

17. The helmet of claim 1, Wherein said molded hinge 
portion forms a boundary betWeen said ?rst and second main 
body portions. 

18. The helmet of claim 1, Wherein said ?rst main body 
portion is a temple ?ange. 

19. The helmet of claim 1, further comprising: 
an in?atable bladder disposed on the inner surface of said 

injection molded shell; and 
an in?ation mechanism ?uidly connected to said in?atable 

bladder. 
20. The helmet of claim 1, further comprising: 
a ?ex Zone located on the loWer rearperimeter of said shell, 

Wherein the ?ex Zone is formed of a more ?exible mate 
rial than said ?rst and second main body portions. 

21. The helmet of claim 20, Wherein at least tWo of said ?rst 
main body portion, said second main body portion, said 
molded hinge portion, and said ?ex Zone are differently col 
ored. 

22. A helmet, comprising: 
an injection molded shell having an inner surface and an 

outer surface, said injection molded shell comprising: 
a left portion; 
a right portion; and 
a center portion disposed intermediate said left portion 

and said right portion; 
a ?rst molded hinge portion integrally formed interme 

diate said left portion and said center portion, Wherein 
said ?rst molded hinge portion is adapted to alloW said 
left portion and said center portion to move relative to 
each other; and 

a second molded hinge portion integrally formed inter 
mediate said right portion and said center portion, 
Wherein said second molded hinge portion is adapted 
to alloW said right portion and said center portion to 
move relative to each other. 

23. A helmet comprising: 
a dual-inj ected shell having a plurality of sections, Wherein 

each said section has an exterior surface and an interior 
surface, said dual-injected shell comprising: 

a molded hinge formed in said shell, said molded hinge 
alloWing at least tWo of said sections to move relative to 
each other; 

an in?atable bladder a?ixed to a portion of said interior 
surface, and 

an in?ation mechanism ?uidly connected to said in?atable 
bladder. 

24. A helmet comprising: 
a dual-injected shell having a plurality of sections, said 

dual-injected shell comprising: 
an over-molded bumper, and 
a molded hinge, Wherein said molded hinge alloWs tWo or 
more of said sections to move relative to each other; 

Wherein at least tWo of said molded hinge, said over 
molded bumper, and said sections are formed of differ 
ently colored materials. 

* * * * * 


